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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a non-aqueous electrolyte secondary battery having superior charge and discharge 
characteristics and less deterioration of discharge capacity due to charge and discharge repetition by containing a specific 
material in a negative pole and containing carbon dioxide in a nonaqueous electrolyte. 

SOLUTION: In a non-aqueous secondary battery made of negative and positive poles containing a material capable of reversibly 
-storing and discharging lithium, a non-aqueous electrolyte containing a lithium salt, and a separator, the negative pole contains a 
material made mainly of a non-crystal charcogen compound and/or non-crystal oxide including an atom of three or more types 
to be selected from 14 and 15 groups of periodic table and contains carbon dioxide in the non-aqueous electrolyte. Carbon 
dioxide contained in the non- aqueous electrolyte is 0.005mol/liter or more and 2mol/liter or less. 
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i 

EWmSl, 2. 13, 14, 1 5lfc£§B^£8tfn-5 

[ig*g 2 ] &#*m#&*i^wT5=:i^btK5$t# 

0. 005mol/U y HHSLLO. 2mol/'J y hMTT*5^ 
&<it>LiP F6S.C//3I.liL i B Fa T*-5^<t* 

t#® trzmxm i xa 2 jrE«ro**s«at-^« 

m^«4] s£&ffi#*w. -«sc (1) tssn* 
- t a trzatiitm. 1 ~ 3 ©v>rn*» 1 ^kieir© 

M> M z pM 4 qM 6 r — IRsS (1) 

(5S4 3 . M' . M* ttfflR^cOS i. Ge. Sn, P 
b. P. B. Al. Sb*6Itfn4'>a<tt)-i. 
M 4 BLi, Na, K. Rb, Cs, Mg, Ca. S 
r. B afr<bgtfn-54>/j:< <fct>— S. M* ttO. S, 
Te*^ltfn5^<tt>-S, p , q te&*0. 0 
0 1 ~ 1 0 . r tt 1 . 0 0 ~ 5 0 ©R3==&aT. ) 

SlllfSl. 2. 13. 14, 1 5SI^bS«n5 

7 Kie*©#*«*«=:;fc*»©»ifi5*8!. 
[|69§©g¥*fflftft9i] 
[0 0 0 1 ] 


(2) *R¥ 1 0-4 0 95 8 

=^tt©^«tM ©*»«**©* a 

[0 0 0 2] 

[fi£*©Sffi] #*«*«&*«*JHft**mfcUT 

/o *&£©*&&£« SA/Ti^fc. cnKttu U^A* 
u^A&jg7WfitB-r-5«£-©£>-5;r t. 

[0 0 0 3] ifi*£. ¥^tt««JEA* 3 ~ 3 . 6Vftfflg 

20 -SfcCDtUT. Ai»fil:Sn. V. Si. B, Z r tz 

ffiS6SnTH-5 (#ffl¥5-l 74818^, 1^6-6 
0 8 6 7^. |s|6-275267^. P6-32576 
5-^, 1^6-3 3 8 324^, EP-6 1 529 6^S 
Vtm'AW . Ctie-Sn. V. Si, B. ZrftfOS 

{b«i. ]st«. -tn6©*^»{b«tt. »*a©u^A 

0, ¥^*feSSEE^3~3. 6 ViTWWl*« 
<, X. *ffl««T©x>K5-f hJS4*nJtA;i:7j;< 

*>a»-3fc. l-^u. c:nb©s»ii43ViTfe. ft&ttft 
©»o«<r»»;:j:^Ttt3tett«-»M' i^jWHia 
£©wh***o, s»©^3t»jfiRt/. H(c^ttm-y--f 

[0 0 0 4] 

©*J£fcSi«S**#T*£4:T&*. 
40 [ 0 0 0 5 ] 

«#*z:**ttl;:*tr>T.-IMl«ft<MJri**l. 2. 1 

3, i4, 1 5ttK?*&3ttn«Haeu:0>i(?e* 

50 [0 0 0 6] 
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3 

( i > u ^A^mmz^mttu^mu^n^ts 
«i. 2, i3, i4. i shores win* =aa 

/*fctt#fiK»ib«^&tt*«»S:$^, AOS** 

(2) _ R**««|iS*lc$*-r*-»<b^*^0. 005n 

(3) K#*«*»^*rsn*3t»*^, 

feL i PFs &^/X«L i BF4 T^^Ct^t 

(4) Mim# ( -«5t (i) 

1-3 <&l>ma> 1 JBtcEtt<&#*«*P?8 

M 1 M 2 pM 4 qM 6 r — (1) 

(5t*, M 1 , M 2 tefcSfrOS U Ge, Sn, P 
b, P. B, AK S b*6Itttl5'>&< tt-i, 
teLi, Na, K, Rb, Cs, Mg, Ca, S 

Te^6Itfn^ / >ft<tt)-I, p , q ttfi/rO. 0 
01-10, r HI. 00-50 ^gC^Sr^To ) 
[0 0 0 7] (5) U^^A^pJjSWlzKKiSaiPlffi 

-tr/^U— ^-^6**#*- *«»^*l*T, K 
2, 13, 14. 1 5RIfA^l 

«n*=aa±oig^s:$tr, ±ti/T*»**^3y 

d^K^mWift+^-tt^fcK*****^*^^: 
fe**tT*#*«j!«K-*«»OHJfi»jS. 

( 6 ) tt#*«***K**-^:*»Jca«r*MH 

(7) #7kmM&z&wi'&, itamzmmz-mtm 
***«fzt»*s**c:tt»*tr*3i5*fett6 

(8) &#*««?*~;fc««<Ditnp*iz, ffitertii- 

B{bK*S##A*:»AU 3#P&l;:mttiftTz:&{bE* 

urna* i a«3E«o**«*«-^:fli»<oHjt2ra. 

[0 0 0 8] «»rt(Ctft»^f^t»AT*c:i:ttfi£*J: 
Oft&ntlr^. #W7 - 1 7 6 3 2 3#ii 

&J«T*«»R«?BS4fcT***lfcft UVASER©* 
«KjkC#fflT»*Ct*tE«Sn, #Pi¥7-249 



(3) W1 0-40 9 5 8 
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4 3 1^\ B6-1 40 0 7 7»&i4ill»Tlt 
Si**fc»l;:, «B;tf;**«B;tfx*B£T*fls^«i0> 

tt«lM-*;Mt<miSo€ra*. 
^^ ! ****CtlcJ:oT.a»*n*c:fcftJ! I ^«:U, 
±EK9B»cSofc. tt«©A«*m*B^fc«*lMir 
/0 ;mtt^ti6^<BHtUTtt, ftB»»oa«»^« 
#»<£##£{£itLfcD, jftttl90«K«B»^AB«' 

6nr^**t, -B{bK*#xo#aE^cns«rB&ih-r 
[0009] *%w\z&^T#*nMmz—mtmm* 

**£■&* d t IC J; 0#*B*«n*«»(OW*B*a 
tt5 C itt < 5fctt«1M * JM*tt«:[nLh;*-t** £ fc**T 

(«*) «4*Stl/TH »Sa>Da&#zMM«K£ 

t****T4#*-&**fe m?a»p^t3«ftw^z: 

*-&**^«:$#$-&**»(DV^nT'bJ:<, 

[ooio] 

«nK*^3S5TA/«, »»**BbTM*»lC»AT* 
T&*. 

[0 0 11] «»»PlW^nBfbK*/f^t» 
Bfb«**W#A*»ALT#M;£lt*2rtt, m^±35 

EE-BfcB***«^i**S***tt60lrirnTt>Ji 

40 [0012] nmmamznmtoizzLmtm%tt$x 

*»AT**ffitUT«, =Bfb#**#;tfA»H«T 
T^PT*dtl3ctOMj«^n*o :nbl:ttnr 

S3ic^fco*t»sK, «j«-40 , ceiT'r**^tA*» 
£L<, -50 "caTT*-&ct^i:»*u^. 

>»5FStt^tOB*3tfA»ft*»r*Ct3WT* 
*. #*«*B*»C«#S**— BftB»©«t Itfi 
50 0. 005mo l/'Jy h ;UJ£A±0. 2mo I / U y h ;WstT**HF * L 
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<, 0. Olmol/'J y b)V/Ek±0. Imol/U v b)l&TF&& 

[0013] wmkhu -jr{z> -tosaic* 

*— K 5?x^;k&-#*-K *y;wxy;u* 
2-/^fh7tFP77X s?*^>um^ 

->K, 1. 3-i/^V^> > ^M7^ K, 
*;W»T£h\ W;7>, v?^-tf>, 7th-h 

x;u*^>, 3 2 -^^/u i?; >, 7 p o 

ei/>*-^-h8*ft, T.h7tKD77>S^ 

*-htl/tH S*XWWt)-#*-K v^^kfr- 
#*-K ^^X^*-#*-hS:-&*-&<bC: < fc^ 

[0014] **WT««m**cn6©*ii^w«r 

S'JWASLtLTil L i C I O* , L i B 

F4 , LiPFs , L iCF3 SOa > LiCFs CO 
2 , LiAsFe , LiSbFe , LiBioCho/tt 
»ltl»«l*;W#>Bl , J9 1 9A, L i A 1 C 1 4 , L i C 
1 , L i B r > Li I, *PD#^>»Jf E9^x 

T£-5„ JiWbL i BF< , LiPFe , Li CFs 
SOs 0-i*fcttrlH±S:i|§LT**l/fct)a)^ 
LiBF 4 , LiCFi'sbs <D-m&tz\$ 
=.mth i PF 6 *I&Lftt>Wl:ff*Ui. 3t» 

«P«tLTtS, x^u>#— k -fu^vyti- 
K 1, 2-^^h*5/X^>, 5^*-;W*-# 
h*^^^Jv?X5 L ^-#^-K«rSa:ig'&Lfc« 
^^{^L i CF3 SOs % L i C 1 04 > Li BF4*5 
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W/»8^liL i PFs efttrmm#WSUl>. 4* 

^-#*-ht<Djg-&»«ttlL i CF3 SOs > LiC 
1 04 ♦ L i B F 4 fccfctf/** W4L i P Fe ££tf 

1S^W$L<, 4>ft< tt,xfi/>*-** 

-htLiPFe fc*tffcO>*«#* Llr*. £nS«K« 

[0 0 15] £TF, *5BM©#**««^3fc*»«rfP^ 
6*1^6 IE • ftfi». Hffi£#J 

wan. Eft«MM**»Hn 

[0 0 16] *RHTffl^Sn**«#tttt, 

*5*tLT*«tttCuKa«ftfl!^fcXl»lHl»tt 
T20IT2O 0 3^6 4 0° {zm&ZttZ? a- F& 

VJ. »*L<«2 01T4O° Ri7 0° HTi:fi^n 

»*L<«1 0 OfgJBTFT&O* fclwJFSLOiSfSJK 
30 Z.t~V£>Z>o 

[0017] *aswTffit>6n*ft«»»ttTE— *sc 

(1) T«Sn5:t#»SLK 
M 1 M z pM 4 qM 6 r — »SC (1) 

S*. M 1 , M 2 tt«»«c0Si, Ge, Sn, Pb, 
P > B , A 1 , S b**S«WSV54>Sc< ife-lT* 
0, JffSKliS i, Ge, Sn, P, B, Al 
0> W:»SU<ttS i , .Sn, P, B, Al 
M 4 teLi, Na> K, Rb, Cs, Mg, Ca, S 
r, B a^61«W><i:< tfe-lT»D, *?£L< 
40 \tKs Cs, Mg, CaT, 4#(CS?£L<teC s , Mg 
T^^ e M* «0, S, Te^6atfn^&<tfc- 
ST^0> Jf*L<ttO, ST^0> Wf^»SL<ttO 
T*^oP,Q«#^0. 001-10T^O, ff^L 
<tt0. 0 1-5T»0, »iC»*L<tt0. 0 1-2 
T»*."rttl. 0 0-5 0T*0, ffSKttl. 0 

m 1 , M« ©«RttWclH3ES*i*c:tttft<, mafffi 

1 , M 2 > M 4 '^itttM 1 *5cfctfM 4 ^M 1 (Z^tLT 

50 o. ooi-i ot^aKDiii^iiTittmcjEft 


-4- 


7 

a-ssct^-c*, ^ni^UMfi cog (-jest d) 

[0 0 18] ±EK#Hffc>ffc^ft<D*Tt>, 
t^TteM 1 ^SnT^^^L<, (2) 

SnM 3 pM 5 qM 7 r — «5£ ( 2 ) . 

M 3 teSi , Ge , Pb , P, B, A 1 
tlZ'PtnK tt>-«T*D, #*L<ttSi , Ge , 
P, B/AlTftO, *fc»Slx<ttSi . P. B, A 
1 T&£>, M 5 ^LL Na, K, Rb, Cs, Mg, 
Ca, Sr. Ba*^8tfW>4<tt)-lT*0, 
»*U<ttCs, MgT> ^(Iff^K^MgT^c 

K^OT^^o p , q te#>«?0. 0 0 1 — 1 OT^ 
9, »^L<«0. 01-5T^0, $bl;jifJL<« 
0. 0 1-1/ 4$Wr?£L<te0. 7-1. 

5T^^o r tel. 00-50T&0, ff*L<ttl. 
0 0 - 2 6 T* 0* Kttl. 0 2 - 6 T* 

[0 0 19] **^CDft««»o«SJKTtC^"r^, * 
^^^Cin^fCK^ans^^T^cCl^ SnAlo.4 
Bo. 5 Po.s Ko. i Os.ss, SnAlo.4 Bo. 5 Pes 
Nao.2 O3.7 , SnAlo.4 Bo. 3 Po.s Rbo.2 O 

3.4 , SnAl0.4 Bo. 5 PO.S CSO.I 03.65, Sn 

A 1 o. 4 Bo. 5 Po.s Ko. i Geo. 05 03.85 , SnAl 
o.4 Bo. s Po.s Ko. i Mgo.i Geo. 02 03.83 , Sn 
A 1 o. 4 Bo. 4 Po. 4 O3.2 , SnAl 0.3 Bo. s P 
0.2 Oz. 7 , SnAlo.3 Bo. 5 Po. 2 O2. 7 , SnA 
I0.4 Bo. 5 Po. 3 Bao.08Mgo.08O3.2s, SnAl 
0.4 Bo. 4 Po.4 Bao. O8O3.28, SnAlo.4 Bo. 5 
Po.s O3. s , SnAlo.4 Bo. s Po.s Mgo.i O 

3. 7 o 

[0 0 2 0] SnAlo.s Bo. 4 Po.s Mgo.i Fo. i 
03.65, SnBo.s Po. 5 L i 0. 1 Mgo.i Fo. 2 O 
3.05, SnBo.s Po.s Ko. 1 Mgo.i Fo. 2 O3.05, 
SnBo.s Po.s Ko. osMgo. os Fo. 1 O3.03, SnB 
0.5 Po. 5 Ko.osMgo.i Fo. 2 O3.03, SnAlo.4 
Bo. s Po.s Cso.i Mgo.i Fo. 2 O3.65, SnB 
0.5 Po. 5 C s 0. osMgo. 05 Fo. 1 O3.03, SnBo.s 
Po. 5 Mgo.i Fo. 1 O3.0S, SnBo.s Po.s Mg 
o-i Fo. 2 O3, SnBo.s Po.s Mgo.i F0.06O 
3.07, SnBo.s Po.s Mgo.i F0.14O3.03, SnP 
Bao. 08O3.58, SnPKo.i O3.55, SnPKo.osM 
go. 05O3.58, SnPCso.i O3.55, SnPBao.08 
F0.08O3.54, SnPKo.i Mgo.i Fo.2 O3.55, S 
n PKo. osMgo. 05 Fo. 1 O3.53, SnPCso.i Mg 
0.1 F0.2O3.55, S n PC so. osMgo. os Fo. 1 O 

3- 5 3 o 

[0 0 2 1 ] Sni.i A 1 0. 4 Bo. 2 Po.s Bao.osF 
0.O8O3.54, Sni.i A 1 0. 4 Bo. 2 Po.s L i 0. 1 K 



(5) }$i¥l 0-4 0 95 8 

8 

0.1 Bao.1 Fo. 1 O3.65, Sni.iAlo.4 Bo. 4 P 
0.4 Bao.08O3.34, Sni.i A 1 0. 4 PCS0.05O 
4.23, Sni.i AI0.4 PK0.0sO4.23, Sni.2 Al 
0.5 Bo. 3 Po.4 Cso.2 O3.5, Sni.2 Alo.4 B 
0.2 Po.s Bao.08O3.68, Sni.2 AI0.4 Bo. 2 P 
o.s B ao. 08 Fo. 08O3. 64, Sni.2 Alo.4 Bo. 2 P 
0.6 Mgo. 04 B ao. 04O3. 68, Sni.2 Alo.4 Bo. 3 
P0.5 Bao. 08O3.se, Sni.3 A 1 0. 3 Bo. 3 Po.4 
Nao.2 O3.3 , Sni.3 A 1 0. 2 Bo. 4 Po.4 Ca 
10 0.2 O3.4 , Sni.j Alo.4 Bo. 4 Po.4 Bao. 2 O 
3.6 , Sni.4 Alo.4 PKo. 2 O4.6 , Sni.4 Al 
0.2 Bao.i PKo. 2 O4.45, Sm.4 A 1 0. 2 Ba 
0.2 PKo. 2 O4. 6 , Sni.4 Alo.4 Bao. 2 PK 
o.z Bao.i Fo. 2 O4. 9 , Sni.4 Alo.4 P Ko. 3 
O4.65, Sni.5 AI0.2 PKo. 2 O4. 4 , Sni.sA 
1 0. 4 PK0.1 O4.65, Sni.s Alo.4 PCso.osO 
4.63, Sni.s Alo.4 PCso.osMgo.i Fo. 2 O 

4. S3. 

[0 0 2 2] SnSio.s A 1 0. 1 Bo. 2 Po. 1 Ca 
20 0.4 O3. 1 , SnSio.4 Alo. 2 Bo. 4 O2. 7 , Sn 
S i 0. s Alo. 2 Bo. 1 Po. 1 Mgo.i O2. a , SnS 
i q. e A 1 0. 2 Bo. 2 O2. 8 , S n S i 0. 5 A 1 0. 3 B 
0. 4 Po. 2 O3. ss, SnS io.5 A 1 0. 3 Bo. 4 Po. 5 
O4. 30, S n S i 0. s A 1 0. 1 Bo. 1 Po. 3 O3. 25, S 
nSio.6 Alo.i B0.1 Po. 1 Bao. 2 02. 95, S n 
S i 0. s Alo.i Bo. 1 Po. 1 Cao.2 O2. 95, SnS 
i 0. 5 A 1 0. 4 Bo. 2 Mgo. 1 O3. 2 , S n S i 6. s A 
lo.i Bo. 3 Po. 1 03.0$, SnSio.s A 1 0. 2 Mg 
0. 2 O2. 7 , S n S i 0. 6 A 1 0. 2 C ao. 2 02. 7 , S 
30 n S i 0. s A 1 0. 2 Po. 2 O3 , S n S i 0. s Bo. 2 P 
0. 2 O3 , S n S i 0. s A 1 0. 2 O2. 9 , S n S i 0. 8 
A 1 0. 3 Bo. 2 Po. 2 O3.85, SnSio.s Bo. 2 O 
2. 9 , S n S i 0. 8 B ao. 2 O2. 8 , S n S i 0. 8 Mg 
0. 2 O2.8 , SnSio.a C ao. 2 O2.8 , SnSi 
0. 8 Po. 2 O3. 1 o 
[0 0 2 3] Sno.9 Mno.3 Bo. 4 Po.4 Cao.i R 
bo. 1 O2.95, Sno.9 Feo.3 Bo. 4 Po.4 Cao.i 
Rbo.i O2.95, Sno.s Pbo.2 Cao.i Po. 9 O 
3.35, Sno.3 Geo. 7 Bao.i Po. 9 O3.35, Sn 
40 0.9 Mno.i Mgo.i Po. 9 O3.35, Sno.2 Mno.s 
Mgo.i P0.9O3.35, Sno.7 Pbo.3 Cao.i P 
0.9 O3.35, Sno.2 Geo. 8 Bao.i Po. 9 O3. 35 

[0024] ±tm^tixm^nrcit^(Di[:^ 

Wt. a9€*tttUTB*«^^7Xv (I CP) »3t» 

ft««»SfcO 5 0-7 0 0^%#fiF£Ll>#, » 
ir, 1 0 0-6 0 0^:)V%i)m^V^o *:<Dti\hm\zft 

50 a*^s#lt*^^3£»*u^. m^mo>w?jsmt. 
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2A«fcE**1«#ifc&**4. {b^ 
[0 0 2 5] *»«l:^UTH «±SUfc«fc-5tt— « 

st (i) , (2) TSsn-5ft&««iti/Tft«»» 
■nfc, *o«v»*Hi«ffi, i**STft£i&»sx<. &m 

&CDte S n £<&*r LJi.^ S n 0flGft*< 2 fflTSfttSft 

W^MCct^T^^Ct^Tt^o «A«Phys 
ics and Chemistry of Glasses Vol.8 No. 4 (1967) CD 1 

6 5Ii:E«OJ5ttT»Jrt5Ct^T*S. Sfc, S 
n<BB*tt«SyWI (NMR) WSlCck^^-f h K 

l^T&IRSn (OffiOSn) teSn (CHa ) 4 IZttL 
T7 0 0 0 p pmftiEt««»C«B»fclf-^^lH»r 
^CDfCtfU SnO (=2«) TttlOOppmftiS, 
Sn02 (=4«) T«- 6 0 0 p pm^3£{3tii^T 
CO J: 5 l:B IJEttf *tT*»*t-f hisy bffi 

S n — NMR $J£T#i6 b n& t?— 

[0 0 2 6] *56WOft«»»^fta<b^**«*US 

;:t^**, m&&m (sc. tu v. c 

r, Mn, Fe, Co. Ni, Cu, Zn, Y, Zr, 
Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, 7 

Hf, Ta, W, Re, Os, I 
r, Pt, Au, Hg) 1 7Wi7tm (F, C 

&S<b£^ S.b, In, Nb <Dik£%>) OF 

[0 0 2 7 ] «W!K:;fettSHttSt (1) (2) 

.*tt^-3UiT»WJCHWTStM» fls£«K M* fb^fe 
tM 4 <b^«5 (M< , M 2 lifiRitcOS u Ge, S 
n, Pb, P, B, A 1, Sb, M 4 teM g , Ca, S 
r, Ba) £g£U J*j«*H6nttJ:^. SnlC^ 
tLTtefc^Atf S nO> SnOz , S n2 Os , Sn 
3 O4 , Sni Ois-Hi O, Sni Ois, TKft-fbSg- 
t§, **->*BMfcJB-«, XMR, «ftSfl-ffl, 8¥ftm 


(6) 4#BB¥ 1 0 -4 0 9 5 8 

/o 

#ftfgn», tttftjB-a, mm*®* enu>»*- 
a. u>ft». «{bSB-s, ahcmcm* c 

S iftdfttLTttftiABS i02 , S 
iO, J- V v fri/^y , Th7l^>7>f(Dt 

So Geft§«tlt«fttAttGe02 , GeO, y 

[0 0 2 8] Pbft^«tLTBfcW«Pb02 > P 

ba Pb 2 03 , Pb3 04 , mmm* vat 

to* mWtto* BSlEftft. Syih + yF, » 

WVyo^yF) §$$tf5ei^Tt<bo P<b 

ft, KUx^U>S, hU-7*nhf;UU >», tfoU> 
■MB— U>»*^*«**tf*c:i:*<T**. B<b 

A«T€T^. A 1 {b^fe^LT^fetilfriffiftT^^zi^ 
A (a-Z;^5^, /8-T;U^^) , ^r<ft7;i/^x:^ 
A. Ti^ZvAMJ- i s o-yp*^yK, ffi^^ 

^Sjjrx^a, j^{bT;u^-^A, ^^{br;i/^ - 
u >fbT;u^-^A, 'J>K7;rx^a, aft 

30 A, 6£ft7;i^nr>A, #«Jft7il'5^9A»«:W4 
:t^T^, Sb{b^tUT«^:^^«Hft{b-7 

Mg, Ca, Sr, Baft#»tl/Tlt &*<0 
ftfb^, U>ft*. i^ftm. *8ft 

[0 0 2 9] UiiftfttLTH #iS5$gtlT#I2 
K*»4X;ei±2 0 0 OtHTTWCt^S 
£blC#£ L<te6 < CJ^±2 0 0 OrJ^TT^^o £ < 
KfrSKttl 0 < CJ^±2 0 0 0tOTT$)0, *0« 

40 ^iaffit ut«2 5 oua±i 5 0 0rJ^TT^^)C£ 

WSK, S6tC»SK«3 5 0 ( CJ^±1 5 0 0*C 
KTT'*0, £< fC»*K»4 5 0 0 < CJ[^±1 .5 0 0*C 
£HFT$>0, *o«*WWItUTttO. 0 1»IB£Jl±l 
0 0*BKTT*5Ct*<ff*l/<, S5i:»*KB 
0. 5»M£Jl±7 0»P*EATT*0, £<II»SL<t4 
1BIBK±2 0l»IBaTT*0, doBiaaEtLTtt 
«#21CJBUil 07 t:eiT"C»*C£*t»*L<, $b 
ld»^L< U4CH±1 07 t:JWTT*0, £<(3»^ 
U<^6 < CJ^±1 07 rJ^TT^O. ft\Zft£U<ttl 
50 OtK±l 07 tUTT^^o *»*JC*»***iSflE 


-6- 


4 

11 

CC*«) <D8 0%j lw»T££TOfi£±#<D¥*ij$ 

«S) ©80%J *S r«E^g CC^) CD5 0%J 

[0 0 3 0] *»tt«j5ejp+T»IJILTfcJ:<*fc«Sj« 
JF^UCWOIBLT* «AK**l;:fiALT?&»LTfc«k 

9 8 7) 2 1 7HI2«COgunft • Hamme r-An 
viltt'slapS* «X7 f>7<Xj£ • ^5X7^ 
^l^-ffi • S'&ftAS -melt d r a gffi&£<Dg 

(flW 1 9 9 1) 1 7 2HfB®£>¥n-^ — 

rnrnz l < 5 

[0 0 3 1 ] *»WTffllr>6n^— «s (i) ( 2 ) ~c 
S^nSffc&^^ft^-f X«l. 0-30/xm^ 
$?£L<, 2. 0 — 2 0 tfi^tjfJl/Vi. m^cDfe 

ft#-n^;k «S#-;i^;k »£#-;us;k 

[0 0 3 2] *5BWTffllf>6n-5J;0»*HriiJ5 1 ^A 

/«»fcJRflS#«> (C^TIMItd Ti, v,c 
r, Mn, Fe, Co, N i , Mo, Wj^SItfft-S* 

ft<it>il) o^«-©t;wt**o. 3-2. 2i:^5 

TI^Rtli, V, Cr, Mn, Fe, Co, Ni^ 

^ann^'M< £t> it) co^ff^^uit^o. 3- 



(7) ^S^F 1 0-4 0 95 8 

72 

2. 2 \ZteZ>£o \-m.£-LTS&TZ> Z. U>. 

^ en* t < ^ * i/ u f^A^ts^^ 

KttftttjEffWftttt, Lix QOy C^TQUit 
IT, «a*Co, Mn, N i, V, F 

e**tTH»*R) , x = 0. 2-1. 2, y=l. 4 
-3) TSSCt^JLK QtUTIilMI^ 
KlA 1 , Ga, In, Ge, Sn, Pb, Sb> Bi, 

s i, p, Btjid^&^vThJ:^ m&&\zm&&m 

10 [0 0 3 3] *2£WT?m\,*$nZ2 *>\ZK2zl,W)?V 
A***KBlfl:ftjES*f»fcbTtt, Lix C0O2 , 
L i x -N i Oi , Lix Mn02 , Lix Coi N i 
i-i 02 , Lix Cot Vi-b Oz , Lix Cob Fe 
i-b O2 , Lix Mn2 O4 , Lix Mn c C02-C O 
4 , Lix Mnc N i 2-c O4 , L i x Mn c V2- c O 
4 , Lix Mnc Fez-c O4 CCTx = 0. 7- 
1. 2, a = 0. 1 — 0. 9, b = 0. 8 — 0. 98, 
c = l. 6 — 1. 96, z = 2. 01-2. 3) tthtf 

20 iB»&RR*fc«IE«#»£LT«. Lix C o O2 , L 

1 x N i O2 , Lix Mn02 , Lix Co. N i 1-1 

02 , L i x Mn2 O4 , Lix Cob Vi-b Oz (Z 
dTx = 0. 7 — 1. 2, a = 0. 1—0. 9, b = 
0. 9-0. 98, z = 2. 01-2. 3) tf&tft>t\ 
Z> 0 ZZ~C, JifBOxfEte, 5T5Mm^temroMT*D, 

[0034] *&WT?&mth&z>m-n&<Dfcmit&yo£ 

^X77^, ^r^^x>y^ry^, ^*>*;k/7* 

J±J3fe£o CilbOtTH ^777^h^-^>77 
UK, «**&*t03MMWiLT* &MMK 

136-3 0ll%T*5Ci:^lK ^-#>^n 
fitlt 6-2 0 S*«T*5C:i:7&W«pH»S Lli. 
[0 0 3 5] **WTfflV^«ffi^»J*«Jfr*fcii>(0 

50 tr**U7-$:-i^Bcnba)ig^^it^C 


-7- 


4 

13 

#U7*"JJHk #U7^UMNa, *Ub^7x 

h-'Jf>7P7^ K-rh77nnxf l/> 

»jynb!U>, xf l/>-yDhfl/>-yx>^-*U 
V- (E P DM) , ^MXtEPDM, #'Jt*XJl.7 

ttt^) (^^) 7^'J^XXr^l^, 
^) 7^ 'J J«xxf^-7> U n - h «J 
fcf-JUT-tz^— h^<D£x^x;*5^£^WT*tf U b' 

7^'jD-h'J;H^yx>ftl##, *'J^ 
>>x>, ^tyi/>^, yym^fA. 7}tiJX^l/>^- 

5 - t^m**. U7*u mxxt;p 

«f* •S**^a<*fc-tJ--f^;Ht^iB<, 

te*»j(7)«snsn, wdwestifcn**, 1-3 0 

[0 0 3 6] *»M<Oft«^*J*fcttjE«^ay^-^ h 



(8) #Sl¥lO-4 0 9 5 8 

-ya LH. 0. l-10 0m/» 

fcttJBT. l-2 0 0 0//m«^LK 
7(7 [0 0 3 7] ^U^y >- h ©7k»l**Ofc»«>«£» 

moo-25 0 x;<Dtem&& £ l m?& 

4#T2 0 0 0 ppmKTtfff*K. IEffi^#J. AS 

&m*pm t mmrciz j tti j eti 5 0 0 p p m&rf\z-r * - <t 
[oo3 8] ^-h«o«**a«>ffi«itt, 

\$. &\zmj£2tlt£^f)t. 10kg/cm 2 -3t/c 
m* *t«F£lA>o ^l/>y-7 p UXfeOT J l/7MH 
0. l-5 0m/WJLK yi/XSKli, ^Wl- 
2 0 Ot^fftl/^. 

[0 0 3 9] *58WTfefflT**iE«R«ft(B03E»ff 

T^l'XST Xy$r;k ^^>, ^HCnbO^T 
MWzltm* Xf/l/X^, x^7k ^^>. 

3(9 £fcte£n£t7)^&T&9. ^ItlTH fg, X^X 

jEm\z\*T)i^-oAm. M.m\z\zmm&ft&i>\,\ 

[0 0 4 0] *»«T«ffiTS«t/tl/-^H 
^T$>n«^<, tfStLT, ^1/7^>S#'J7-, 

4(9 >, #U 7 P peu><h*»jx^U>c7)g^, Tp'J^n 
¥U>t7-7u><Dm.&W. *Uxf l/>tr7P>0 

OWtl/Vi. TLg^O. 0 1-1 um, ff^^ 

5-5 0 MniCO«?Ltt7>r;PA^»*L^o 
[0 0 4 1]«»W«HWX Z3<>, y-h, > 

5(? Sil/Tffll^CWSS, »C«»G>*£tt*:««E 


-8- 


4 

15 

T*fc*fcPTC*^*m>*©##Sblr>. 
[0 0 4 2] **WTtt«T**#Jt«an*ffiJ4»K 

(SUS 3 0 4, SUS 3 04L, SUS 3 0 4N. S 
US316, S US 3 1 6 L, SUS4 3 0, SUS4 

±) , 7i^-^A^/:^^ = 

mr$>o, itttix, xnnmtt* whhwr, 

^fcfctaSB^tt. x^>i/XS*«, -v*r)V*y*& 
«ILfc«ll*3W*U<, tt«tetfjE**?***a*» 

[0 0 4 3] K-^-h*0*JB*«tt, #^c0> jfio 
fcOlt«&i:ffAL, fit-/- h*««MK«ttU m 

[0 0 4 4] il&lETttAlTfecfc^ 
torr , J:0#F*b<tt4 0 0-10 torr ) LfzO, 

**, ^?n<Dm&hmmm*\zmm2^tz-mtmm$: 

[0 0 4 5] ftt'J-KlKH ilgM^t)^^ 
[0 0 4 6] *^T«fflTt?)^^7 M*, 



(9) 0-4 0 9 5 8 

75 

[0047] *«wcDm»«^s^it?i;T^s*tT«a 
mifi$>%. &tz. n«©*ft< tfe-»^i»T>Eftr-5 

[0 0 4 8] *SSW<0«»tt«^r«c«Bt«[fflSn*, 

>. ;-vmv-7u, m^m. kw«e. 

[0 0 4 9] 

[0 0 5 0] [lES^SK-X h Off JB£«] 
jE«S«K ; L i C0O2 («KU^^AtE3Kfb=3 

SlC^tl, ^M*. t»2tT7 5 0 < ClC#t&L,4^r^ 
fi^Ufc^, S.6CS»2 , Ca)j$KT9 o ori:#iL 

5/im, it»A5 0 g 1 1 0 0m 1 ©*l:»ttl/ft»C!) 
#WLm<DW*m\Z0. 6mS/m, pHttlO. 1,S 
*E*ffi|iJ:^H:*BS«[«o. 4 2m 2 /g) ^2 0 0 

g«l:7t5 1 l/>^77^10g(!:^ tf^i^-ftf-T 

U— h £ T 2 "J £ T Z U P " h U CD7K 
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4 



(10) 


10-40958 


17 


18 


<Dil )ltf*zs *^)V±)i,U-X7k&fe& 6 0 g fciraxig 
ttfi'&U 5 0 g^ftJA, sfctS^M'ff— T 

tSft*JlA ; SnGeo.i Bo. 5 Po.ssMgo. i K 
o.i O3.35 (— ftfb»6. 7g, eP'J>MlO. 3 
g, HKfcziaHtl. 7g, MKAU^AO. 7g, K 
ftV^y^AO. 4g, rSftW^-'JAl, Og 

«T 1 5 1 /»T 1 0 0 0 *C S T L » HOOtT 70 

fct)CD, ¥^&g4. 5xim> 1 Mm^T(D&TCD#i8# 
*#0. 1%JBTF, CuKa**ffllifcX*|sI«ife^ 
^T20IT28° »iEHlBjflLt*r*^P-Hfte- 
9 SWt^ftTft 0 . 2 0 fire 4 0 ° JSJLt 7 0 ° KTtz: 
H»att<0lEl«rl!tt < a6n^r3fc. ) ^2 0 0 g, « 

m#j (AfiJKe) 3 o st**i;^-fif-T?8^L, $ 

n-X7KSl&5 0 g, #U7yfcfcfziJf>10gt* 20 

jbn^^^L^^cochTK^ 3 o gin** sicssks^u 

[0 0 5 1] BE«*J:tfA«««5/- h<Dffr£] _LE 

3 0 ^mOTJl^n r>A^*m^cOM®lC, if!4 0 
Og/m^ , flEtB«0->-K7>»^2 8 0 umfctt* 

fc. $^IH7^#7^^ (®,& ; - 5 or^TOcDS: 

*T3t#>M»t-^-^T?i5»K*«e«U, IE* 30 

*1 ««fS+CD-*ftK* 


O^ffiT, Ml7 0g/m 2 , Effi^y-KOf^ 

(ttftjKMSEfll) T)V3 >#S^T. 2 0 0 c c CDfflP 
(D#»jynt:ix>gg(3 6 5. 3 gORSvX^M^ 

n. ^n^^^3 or^jS^^v^^tcasb^c^ 

fC, 0. 4 gOL i BF4 , 12. 1 g<DL i P Fe £ 

^&nfcs»«ttjts i . 135 -vm&mm<om»r$> 

0. OOlraol/'J y "Ml^StTfc^fc. 
[0 0 5 2] Klfiff 1 - 3 

aat*i^«rw«<o»/*itT*«a*fc. -com 

[0 0 5 3] 


11 i wm% 

12 1 Off* 96 
9 9#*% 

[0 0 5 4] £lfiffll4 

EE**Brt^-Rfl:K*«*^7, (9 9%) £«AUT 
3aEE*TttJ£EUfc. E£*«Srt«:*ffilcRU 40 
£3t9&LT. ±E<0#«fcttoT5'U>^-«»*«s 

r*StKO«J8T-K{bK*$W#X (9 9%) *8Sii$ 


<*M*/ff«> 
10 0 0X1 
10 0/1 
10 0/1 
ptSt'&WtfX (9 9%) 


mol/'bhA 
0. 006 
0. 02 
0. 05 

IT 3 MflE^TJjDEE U 

nnm7 

mu^-T.mz-mtvim'amxx (99%) £8sa<* 

[0 0 5 5] it&#J 1 
*IS«1 tB«©*ttT, -»^b«**#*f^t<7)*» 

fc«#J2-4 

»{fc«*ft««*JlH«^, (HUBS*) 
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(11) 


10-40958 


19 

5M6M8- 1 0 

It 2 Sl^Ofe^ 


20 


10 


* 1-3 fcra«fc*flsfc***ffofc. 

fee 

SSSmA/cm^ . 5Sm^itmJE4. IV, ftttftit 

*n«en<Dm»<D«* (wh) ©t % 
£cfctflM^;Mi (3fe**isa»;:»T*3 o OHHS 

[0 0 5 7] 


H&#J2 
X1KM3 
X1IN4 
XfSM5 
MM 6 
3lJg0iJ7 
ttlMfll 
itfe#J2 
Jttt«3 

it&#J5 

*M#J9 

[0 0 5 8] *«^<^K{fcift«ftffiS«5HS:ffifflLfc« 
[0 0 5 9] 

[Hffi<D«*frK9i] 


0 


-&<b£***A 

t£ is 


mmA 

mt®A . 

mmA 
mt®A 
mttoA 
mmA 

fern* 
mmB 

mmB 

1 30 


10 0 

10 1 
9 9 
9 9 

10 0 
9 8 
9 8 

10 0 
8 0 
8 1 

8 0 
7 9 

1 0 0 
1 0 1 

9 9 
10 0 


iM*;nt (%) 

8 3 

8 5 

8 8 

9 1 
8 5 
8 9 
8 8 
7 4 
7 8 

7 9 

8 0 

7 5 

8 0 
8 3 
8 7 
6 9 


[is i ] mmmz&mLtz: 

2 
3 
4 
5 
6 

6 1 


1^1 (IE** 1 ?) 


40 


6 2 

6 3PTCtf 
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(12) 


<&m¥-l 0-40 9 5 8 


[01] 
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